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Abstract: Ageing has become an important social issue and the concept of age-friendly city is increasingly
advocated around the world, as we attempt to design information and social services that are accessible
and comprehensible for the elderly. On the contrary to this trend, there is a design-related problem in Hong
Kong’s medicine services that have long led to poor performance in medication administration for the
elderly. In response to this issue, our design students were required to develop a series of prototypes from
the users’ perspectives that centred around redesigning medicine labels and enhancing positive experience
in medication administration for the elderly. However, it becomes challenging for design students who have
a developed designer-centric mind-set but little experience in designing for older people. In this project,
students need to be taught to reach beyond an emphasis on beautifying design and to bring end-users to
the centre of the design development process. With no prior experience in user-centred design or training
in observation skills, students were first motivated to raise their level of curiosity and sensitivity towards
objects and people around, through the simple, easy and intriguing observational exercise of documenting
the lifespan of beans. Throughout the 13-week course period, they conducted user tests with the elderly
users and have learned how to pay close attention to their subtle gestures and expressions. Students finally
verified the optimal medicine label designs and developed final prototypes with compelling solutions
towards medication administration for senior citizens.
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1 Background
The ageing population is drastically growing and has become a global issue in the 21st century. In response to the
challenges of growing ageing population, the World Health Organization (WHO, 2007) advocated the concept of ‘agefriendly city’, which aims to provide facilities and social services that are accessible and comprehensible for the
elderly. However, WHO states that one of the common challenges in communicating with senior citizens lies in the
visual presentation of information. In Hong Kong, it has been observed that a major field in which related issues are
commonly experienced in the daily life of senior citizens is that of health and medical services.
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1.1 On Medicine Label Regulations in Hong Kong
Medicine labels in Hong Kong, as they are in many advanced cities, are controlled by government regulations. Starting
1st January 1995, the prescription of medicine and relevant information must be presented on the respective drug
bags or medicine bottles distributed to patients, who can find on the label medicinal information, including: name of
the medicine, regimens, dose, patient name, date of dispensing, clinic or hospital name, special instructions and so on.
The aim of the presentation of information is to instruct patients on taking each medicine appropriately.
According to Provision No. 22 (5) of the chapter 138A Pharmacy and Poisons Ordinance in Hong Kong, “the medicine
shall be clearly labelled with instructions for use in English and in Chinese”; Provision No. 38A (1) states that “no
person shall sell or supply any medicine unless it is labelled with particulars printed so as to be clearly legible in English
and Chinese, as to dosage and the route and frequency of administration”. However, the ordinance does not provide
further elaboration on how to achieve satisfactory levels of legibility and accessibility. Such lack of detailed guidelines
in the ordinance, in relation to the fact that poor legibility and accessibility can lead to preventable medication errors
such as overdosing, incorrect drug use, and overlooking of side effects, forms the basis for this inquiry into medication
administration in Hong Kong.

1.2 Problems in Medication Administration
A study titled Preventing Medication Errors (Aspden, Wolcott, Bootman & Cronenwett, 2007), issued by the Institute
of Medicine of the National Academics in the United States, indicates that preventable medication errors cause harm
to 1.5 million people every year and amount to at least $3.5 billion in extra medical costs for the treatment of drug
error-related injuries. In addition, the Journal of American Medical Association (Lucian et al., 1995) states that 39% of
medication errors occur during the prescription process; 12% during transcription at the pharmacy; 11% during
compounding at the pharmacy, and 39% during the administration process on the patient’s part. It can therefore be
suggested that by bringing improvement to the communicating of instructions for medication administration, service
providers should be able to reduce preventable medication errors caused by patients by a considerable extent.
In fact, the potential of harmful impact linked to problematic medicine labels has been well documented. A local
periodic bulletin about medication incidents released by the Hospital Authority –the Medication Incidents Reporting
Programme Bulletin (MIRPB)– issued a Medication Errors Index in 2009 that put wrong label information at top place
amongst the Top 3 Most Common Dispensing Errors, at 26%. This was followed by wrong strength dosage (21%) and
wrong drug (19%) (Hospital Authority, 2010). According to data from the MIRPB’s 2004 issue, the number of recorded
medication incidents in the Bulletin had increased dramatically from 8,106 in 1994 to 18,349 in years 2003/04. In
between 1998 and 2003, 71 mislabelling incidents were recorded, along with 240 similar drug name/appearance and
913 failure in communication incidents (Hospital Authority, 2004).
While official data linking label or otherwise medication-related design to medication errors is still quite limited as of
the present, the above data carries certain conceivable implications, possibly including illegibility in prescription,
inadequacy in communication, incorrect/confusing dosage or drug information, among others. These problems,
largely centred around the presentation and understanding of crucial information, might be indirectly connected with
usability and accessibility issues arising from medication-related design. Given the amount and variety of medication
elderly patients often have to deal with on daily basis, there is little doubt that mistakes and inappropriate intake of
medicine would be a prevalent phenomenon among senior users. Studying such issues from a design perspective –in
relation to realistic user behaviour– is therefore a much-needed initiative that could bring valuable impact to a
prominent aspect of elderly living, as well as a fitting learning opportunity for students being trained to be socially
conscious designers. The following sections present in detail the two courses that have been developed with a focus
on the above matters, and elaborate on examples of student work created in response to the project brief.

2 The Course and Project Brief
2.1 User Study Seminar and Information Studio
Both User Study Seminar and Information Studio are level-three core subjects in the undergraduate programme
offered for third-year Communication Design students at the School of Design of The Hong Kong Polytechnic
University. No similar subjects are offered in the first two years relating to user-centred design and the context of
healthcare. Courses taught in the first two foundation years put an emphasis on communication design principles and
two-dimensional related visual presentation, with topics such as poster design, publication design, and typography. In
other words, students at the target level have no prior experience in conducting user tests and developing series of
prototypes based on observation and feedback from intended users.
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About twenty design students attended both courses, User Study Seminar and Information Studio, and were given the
objective to develop a design solution in healthcare for the elderly. In the first class, students formed groups of four or
three. The relevant issues of medication errors were addressed in class, and students were able to recognize current
problems in medication administration for the elderly. They were aware that instead of simply fulfilling requirements
in a school assignment, their design would respond to social concerns as well as improve the ways in which medicine
information is presented, read, and understood, in a meaningful manner. Students would be expected to learn to take
usability and accessibility into consideration for all users, particularly for the elderly.

2.2 The Project Brief
It is established that design-related problems found in Hong Kong’s medicine services have long led to poor
performances in medication administration. The project created in response to such phenomena was aimed at raising
public awareness of ageing-related problems in Hong Kong, and promoting an ageing-friendly community in the city
that would embrace an accessible and enjoyable lifestyle for senior citizens. The project also provided a solid, handson experience for students to learn about user-centred design and observation within a genuine social context, the
needs in which are an essential and expanding part of design in today’s healthcare and wellbeing services. While
students in a more conventional training course would have developed design solutions from personal points-of-view,
the intended users in this case (elderly users of medical service) were invited to join in the user test processes as
participants, they provided valuable feedback and evaluation for the iterative prototypes that students developed
throughout the entire process. Armed with 13-week experience of user studies and observation sessions, students
successfully generated novel concepts to examine and better the currently prevalent user experience in medication
administration for elderly service users.

2.3 Eligible Elderly Group
The project objective was to meet the needs of elderly users of medical services. Students were required to present
prototypes to, and generate feedback from, a group of eligible intended users. The Hong Kong Census and Statistics
Department classifies people aged 65 and above as elderly; for the purpose of the project, eligible participants were
not only within the specified age group, but also possessed basic literacy. This was to ensure that they all had a base
level of ability to read and process information presented on the prototypes. Eligible participants could wear glasses
when necessary, but had to have no visual impairment otherwise.

3 Methods
To build up a skill foundation and appropriate mind-set for user-centred design, students were trained in conducting
basic qualitative research, using methods such as observation, home visits, interviews, and card sorting. Such methods
enabled students to understand user perspectives in a more comprehensive manner, and to develop and evaluate
design solutions accordingly.

3.1 Observation
Observation is an ethnographic method which requires attentive looking and deep understanding of what the
intended audiences are doing, what tools they are using, and how they make sense of their world (Kuniavsky, 2003;
Crabtree, Rouncefield & Tolmie, 2012; Hanington & Martin, 2012). Although observation is a basic research tool, it is
quite powerful in the sense that it enables design students to see beyond their preconceptions and immerse
themselves in the world of others. Being able to identify people’s needs gives students the capacity to translate them
into meaningful design opportunities.
In order for students to recognize observation as an important research tool, and to practice observation skills with
clear objectives, the course instructed students to plant more than 10 beans at home as part of their first assignment.
This observational task required students to document the lifespan of their beans throughout the 13-week course
period. The growth of beans would change over time according to a number of factors, thus the documentation was
divided into two parts: internal changes and external interferences. The former recorded data such as the growth of
beans, number of leaves, size of leaves, changes in colour and directions of plant growth, etc. The latter documented
any interference from external or environmental factors such as weather, sunlight, and insects, etc. Students were
asked to carefully observe the beans on a daily basis and present a weekly report on social media regarding the
observation results (Figure 1). This assignment was useful in nurturing students to develop observational curiosity and
to pay close attention to elderly users’ subtle gestures and expressions as they conducted user tests with design
prototypes.
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Figure 1. To practice observation skills, students documented a range of variables such as colour and height of
beans, as part of the observational assignment regarding the lifespan of beans.

3.2 Home Visits
Home is a private place where is seen by ethnographers as a key research site where daily mundane activities people
are lived out (Pink, Mackley & Moroşanu, 2017). In contrast to do observation in laboratory, people perform naturally
at their familiar home. Since errors in medication administration are known to be more likely to occur at users’ living
spaces, for example at home or at elderly care facilities, students in the course were encouraged to carry out home
visits and observation sessions on-site. Visiting the homes of intended users provided an opportunity for students to
observe medicine-related behaviour of elderly patients in a context that is natural and familiar to them (Figure 2). For
instance, it was possible for students to observe minute environmental details such as whether medicine would be
placed in the kitchen or on the dining table.

Figure 2. A group of students tried to understand senior users’ perception of medication administration by
presenting different prototypes, and video-captured the whole user test process.

By observing realistic user behaviour on-site, students also developed an understanding of the overall transformative
process that translates medicine information into user actions (Figure 3). Throughout the observation sessions,
students came to understand more closely and realise the specific needs of the senior group. They also learned to
rigorously investigate each step of the medication administration process in order to identify and analyse existing
problems. As the design development progressed, prototype tests were carried out in centres for local senior citizens
operating in different districts.
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Figure 3. In the home visit, students found that the elderly tended to organize medicines according to frequency of
use and methods of administration.

3.3 Testing Materials
All students were given a detailed tutorial on conducting usability tests combined with user research. One of the
major research methods explored during the course was card-sorting, which provided students with a framework to
understand how (and whether) elderly users made sense of groups of information, as well as which categories of
information presented on medicine labels is being received first. Taking accumulated data from the card-sorting
exercise, students then organised it using a tabular format for detailed analysis. One of the groups, for instance, came
to the suggestion that certain types of information, such as that about hospital names and durations of intake, were
not as important or relevant for senior users; in contrast, they found that instructions for dosage and names of
patients should be displayed to stand out against other information The prototypes proposed by students at this stage
had the objective of inviting further and deeper discussion surrounding specific needs and actions. They also provided
test participants with clear variations that could be compared easily, based on their impressions of how accessible,
satisfactory, effective, and efficient each prototype appeared to be. It should be noted that each participant was
presented with prototypes in individual sessions, so that they could react naturally without potentially influencing one
another in a group setting. Each elderly participant was required to rate various prototypes on a Likert scale from 5
(strongly agree) to 1 (strongly disagree). Students also recorded their response times of each of the assigned tasks
completed. After collecting data, students input all data into spreadsheet for further analysis and synthesis. The initial
findings were employed for the improvement of prototypes in the next round of user tests.
By the conclusion of the course, each group of students had to complete no less than three different usability tests,
and in each case prototypes needed to be tested individually with six to eight elderly participants. Participants were
invited to react to the prototypes and perform intake of medication (by pretending to use the device or product for
their daily medicine). In follow-up segments, students gathered user feedback and ask specific questions to gauge the
participants’ reception and understanding of the presented information. For example, they would ask which part of
the label showed dosage, or how many pills were meant to be taken according to the instructions. During this process,
participant responses of all types relevant to the search, reading, usage, memorization, and comprehension of
medicinal information were coded into material for analysis; students’ subsequent modifications would be informed
by the participants’ accurate and inaccurate responses. After receiving feedback, students would further iterate the
prototypes, document them, and present them in the following usability test session.

4 Students’ Prototypes of Medication Administration
Following a series of observation and prototype testing sessions over the course period of 13 weeks, students were
required to submit by the end a proposed final prototype which would respond to the intended users’ analysed needs.
A variety of positive design attributes essential to the medication administration experience –including security,
safety, reliability, respectability, and enjoyment– had to be considered and factored into the final solution. The design
of these prototypes was not restricted in any particular manner, meaning that students were free to propose any
varied means of administering medicine, provided they were solidly developed from participant feedback and from
usability test-generated insights.
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Furthermore, the students’ design decisions were informed by a deliberate consideration of context, which created a
range of valuable impact to their prototypes and presentation of information. Through on-site observation in home
visits and usability tests, students were able to gather supplemental insights into the way seniors are used to
managing routine medicine intake, usually on their own at home and without assistance. Such contextual insights
guided students towards design decisions with a focus on presenting information to minimize user anxiety over selfcaused medicinal mistakes. The following sections show a selection of student prototypes developed for this project.

4.1 Medicine Label Prototypes with High Legibility
In this example, one of the student groups examined a range of differently sized and shaped medicine containers
(from bottles to ointment cases) with a focus on spatial arrangement. Working with the different sizes in mind, they
attempted to pick out the most important information and rearrange its structure in order to achieve maximum
clarity, developing a system that would work consistently throughout the set of varied and limited surfaces. As they
received user feedback from the usability test sessions, the students made further developments accordingly,
displaying the medicine names more prominently and applying a yellow background to the section for a spotlight
effect. After iteration, patients’ names were purposefully displayed with a relatively small font, which allowed the
design to direct user attention to more relevant information (Figure 4).

Figure 4. Students finalized and applied typographic settings and cueing across a range of different-sized medicine
containers. Even on a surface as small as an ointment container, the label could still be read clearly by the seniors.
Students: Matthew Yung, Sinyi Lau and Charlotte Li

4.2 MediReminder
Another group of students even developed a more far-reaching prototype based on insights generated from their
home visit observations, proposing a re-invented experience of medication administration for the elderly population.
Their concept of the MediReminder was to combine a water bottle with a medicine container (Figure 5). During the
home visits, students made the observation that many seniors would perform regular activities outside of their
homes, such as doctor appointments, visits to their children, yoga sessions at the Folk Centre, or jogs at the park, etc.;
they often needed to bring an assortment of medicine along with other personal belongings when going out.
Regarding their concept of introducing this new experience of medication administration, the students explained that
Based on the findings from observation, the elderly cannot take their medicines on time because of two main
reasons: they are either simply being forgetful or they sometimes have not brought the medicine with them when
being outside from home. Thus, a set of reminders, MediReminder, is designed to facilitate the elderly’s medicinetaking practices in both cases [sic].
In this MediReminder prototype, both the water bottle and the medicine container lid work as a set of reminders for
users to administer medicine on time. The design attempted to integrate the intake of water with that of medicine –
since drinking water is usually an essential step of taking medicine– thusly creating a convenient routine experience
6
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that is integrated into users’ existing lifestyles. In terms of design context, the compact water bottle in the prototype
was designed for outdoor activities; the small yet sufficient capacity for medicine storage within the bottle was also
created to minimize carrying burden for elderly users. The top lid was designed for daily use; it includes a medicine
container and instructions that could remind the users to take medicine on time when they pick up the bottle to drink
water.

Figure 5. The concept of the MediReminder design presents an all-in-one medication administration experience, with
a product that senior users can bring along during outdoor or social activities throughout the day, wherever they
might go. Students: Chung Ka Yin, Chau Tsz Wai, Mak Chun Hin and Ho Sze Wai Joyce.

4.3 MediUtensils
Based on findings from a series of user tests and observation, this group found that it was an extremely common
phenomenon for elderly patients to easily forget about taking medicine and treatments on time, due to deterioration
of memory in old age. The students stated that “their forgetfulness even makes them frustration [sic]”. Through close
observation of the intended users’ behaviour in taking medicine, the group also identified other sources of frustration.
For example, they realized that the elderly often found it difficult to cut their pills in half, as was necessary in certain
cases, or to measure out precise dosage or portions, as they did not have standardized medicinal spoons with
indication marks at home.
The concept of MediUtensils was to integrate design for medicine administration with a positive experience, through
solving the common problem of users failing to take their medicine on time. A set of tableware prototypes were
designed based on the Chinese-style or traditional-style eating utensils widely used in homes of the elderly (Figure 6).
In the new design, a pill pictogram is pre-printed on the bottom of the bowl, which reveals itself once the bowl is
emptied, serving the function of reminding the user to take medicine after a meal is finished, as is required in most
7
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cases. The spoon was designed with an indicator of liquid level to signify an appropriate measurement of dosage; the
indicator is coloured for increased clarity and visibility. The tops of the chopsticks were designed to assist users in
halving pills effectively. As an experience-centred design solution, this set of tableware design serves both as a
reminder and supporting device for elderly users’ daily medicine intake, by making use of objects that are already
familiar and essential in their lifestyle, all integrated into a natural and comfortable setting at home.

Figure 6. MediUtensils is a set of traditional Chinese style tableware designed to assist the elderly in using correct
dosages of medicine, as well as to remind users to take their medication on time. Students: Fan Shui Lun, To Kam
Chi, Yeung Yan Yi and Shuen Po Chi.

5 Conclusion
Instead of having students experience only learning by listening, as the popular expression goes, the notion of learning
by prototyping delivers even more in design education. Such pedagogical strategy could contribute considerably
towards the promotion of a curious and motivated mind-set, as well as the facilities for self-discovery and selfinitiated learning. Through entering and becoming immersed in their target users’ actual lives, in this case even in
their living spaces, students gain crucial perspective that in turn helps them experience the power of empathy.
Norman (1988) proclaimed in his acclaimed The Design of Everyday Things that, in order for designers to make
something or some information more accessible and understandable, there is a need to minimize the rift between the
models of the design and the user.
In the User Study Seminar and Information Studio project, in which students worked with the Hospital Authority’s
medicine label design, we find the example of learning by prototyping that involved close collaboration with the target
audience, in this case, a group of elderly users of medical services that had genuine and significant concerns. Through
the course of design development in the project, students had experienced and realised gradually the indispensability
of observation as a research tool. Thorough and systematic observation has the power of piercing through
presumptions and guiding students towards identifying shared patterns throughout human needs and behaviour;
student-generated insights stemming from such shared needs could in turn be transformed into meaningful and
impactful design opportunities.
Apart from observation and user tests, students had also learned through extensive experience more about research
methods, interview skills, usability testing, documentation, and data analysis, throughout the 13-week project. As a
8
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result, students in this course not only emerged with an improved user experience for elderly-oriented medication
administration, but had also come to understand the correlations between knowing-thy-audience, contexts of use,
and form and content, all of which contribute to the enhanced legibility and accessibility of information and design for
the target audience.
Acknowledgements: This project could not have been realized without the financial support of the Hong
Kong Polytechnic University, School of Design (project no: G-YBNP) and the hard work of Communication
Design students.
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